Growth control under stress: mTOR regulation through the REDD1-TSC pathway.
Dysregulated signaling by the checkpoint kinase TOR (target of rapamycin) has been linked to numerous human cancers. The tuberous sclerosis tumor suppressors TSC1 and TSC2 form a protein complex that integrates and transmits cellular growth factor and stress signals to negatively regulate TOR activity. Several recent reports have identified the stress response gene REDD1 as an essential regulator of TOR activity through the TSC1/2 complex in both Drosophila and mammalian cells. REDD1 is induced in response both to hypoxia and energy stress, and cells that lack REDD1 exhibit highly defective TOR regulation in response to either of these stress signals. While the precise mechanism of REDD1 function remains to be determined, the finding that REDD1-dependent TOR regulation contributes to cell growth/cell size control in flies and mammals suggests that abnormalities of REDD1-mediated signaling might disrupt energy homeostasis and/or promote tumorigenesis.